Introduction
Throughout this paper we consider only undirected simple graphs (i.e., graphs with no loops and multiple edges). Let G be a graph on n vertices. The eigenvalues of the adjacency matrix of G, denoted by λ i (G), i = 1, 2, . . . , n, are Definition [8] . Let A = (a ij ) be an n × m matrix, B = (b ij ) be a p × q matrix. Then the Kronecker product A ⊗ B of A and B is the np by mq matrix obtained by replacing each entry a ij of A by a ij B.
Lemma 1 [8] . If M, N, P, Q are matrices with M being a non-singular matrix, then (1) M N P Q = |M ||Q − P M −1 N |.
Lemma 2 [26] . Let 3. Spectra of (
In this section, we compute the spectrum of (
, where G 1 , G 2 , G 3 and G 4 are regular graphs on n, m, l and p vertices, respectively.
are the adjacency spectrum of G 1 , G 2 and G 3 , respectively. Then the adjacency spectrum of
where i = 2 to l, j = 2 to m, k = 2 to n, t = 1, 2, 3. Also, the entries in the first row are the eigenvalues with multiplicity written below, and x t 's are the roots of the polynomial
Proof. With suitable labelling of the vertices of G, the adjacency matrix A(G) can be formulated as follows:
, where e T = l times
(1, 1, . . . , 1), I n is the identity matrix of order n and J is the m × n matrix with all its entries are 1.
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Since A(G 3 ) is a real symmetric matrix, A(G 3 ) is orthogonally diagonalizable. Let A(G 3 ) = P DP T , where P P T = I l and D = diag(γ 1 , . . . , γ l ). Then
where e T 1 = (1, 0, . . . , 0).
Then by the above equation we have
Expanding |xI − B| by Laplace's method [9] along (li + 2), (li + 3), . . . , (li + l) th columns, for i = 0, 1, . . . , n − 1, we see that the only non zero (l − 1)n × (l − 1)n minor is
The complementary minor of M is
.
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Again as A(G 1 ) and A(G 2 ) are orthogonally diagonalizable, one can easily see that the M 1 is the same as
where J ′ is the matrix obtained by replacing every entries of J except the first diagonal entry by 0. Now by (1), we have
Applying Laplace method along 2, . . . , m, m + 2, . . . , m + n columns in the above determinant we see that the only non zero
) and the complementary minor is
And so by (2), (3), (4), (5) and from the above equation the result follows.
Remark 6. Corollary 5 is a generalization of Theorem 1 in [18] . In fact putting r 1 = r, n = p, r 2 = 0, m = k, r 3 = 0, l = 1 in Corollary 5, we obtain Theorem 1 due to Indulal and Vijayakumar [18] .
be equienergetic regular graphs of the same degree and H i (i = 1, 2) be equienergetic regular graphs of the same degree. Then
Now we construct some new pairs of equienergetic graphs using Corollary 7. 
, both of order 18 + m (m = 0, 1, . . .), are equienergetic. This completes the proof of the theorem.
Theorem 9.
There exists a pair of equienergetic graphs on n vertices for all n ≥ 20.
Proof. From Lemma 3 and Corollary 7 it is clear that the graphs (
, both of order 20 + m (m = 0, 1, . . .), are equienergetic.
Theorem 10.
There exists a pair of equienergetic graphs on n vertices for all n ≥ 13. As the proof of the following theorem is similar to that of Theorem 4, we omit the details.
where i = 2 to l, j = 2 to p, k = 2 to n, s = 2 to m, t = 1, 2, 3, 4. Also, the entries in the first row are the eigenvalues with multiplicity written below, and x t 's are the roots of the polynomial 1, 2) . Then
where x 0 and x 1 are the negative roots of the polynomial 
Spectra of (G
In this section, we simply state some theorems (as the proofs are quite analogous to the proof of Theorem 4) which gives the spectrum of ( 
Theorem 15. Let G be an r-regular graph of order m. Then
where x 0 is the negative root of the polynomial (x − r) (x (x − (n − 1)) − l)−nmx.
Corollary 16. Let G and H be equienergetic regular graphs of the same degree. Then 
where x 0 is the negative root of the polynomial (x − r) x 2 − l − nmx.
Corollary 18. Let G and H be equienergetic regular graphs of the same degree. Then
Now we construct some new pairs of equienergetic graphs using Corollary 16.
Theorem 19.
There exists a pair of equienergetic graphs on n vertices for all n ≥ 11.
Proof. Case 1. n = 9 + 2m (m = 1, 2, . . .). For n = 9 + 2m (m = 1, 2, . . .), 1, 2, 3, 4) .
where i = 2 to l, j = 2 to p, k = 2 to n, s = 2 to m, t = 1, 2, 3, 4. Also, the entries in the first row are the eigenvalues with multiplicity written below, and x t 's are the roots of the polynomial
In Theorems 21 and 25 of this section, we compute the spectrum of ( G 4 ), where G 1 , G 2 , G 3 and G 4 are regular graphs on n, m, l and p vertices, respectively. Proofs of these theorems are not given as they are similar to the proof of Theorem 4.
. . , γ l ) are the adjacency spectrum of G 1 , G 2 and G 3 , respectively. Then the adjacency spectrum of
, where i = 2 to l, j = 2 to m, k = 2 to n, t = 1, 2, 3. Also, the entries in the first row are the eigenvalues with multiplicity written below, and x t 's are the roots of the polynomial (x − r 2 ) ((x − r 1 ) (x − r 3 ) − 2 lr 1 ) − nm (x − r 3 ) .
Theorem 22. Let G be an r-regular graph of order m. Then
where x 0 is the negative root of the polynomial
Corollary 23. Let G and H be equienergetic regular graphs of the same degree. Then
Now we construct some new pairs of equienergetic graphs using Corollary 23. 1, 2, 3, 4) , r 1 ≥ 2 and r 2 ≥ 2. r 3 , γ 2 , . . . , γ l ) and σ(G 4 ) = (η 1 = r 4 , η 2 , . . . , η p ) are the adjacency spectrum  of G 1 , G 2 , G 3 and G 4 , respectively. Then the adjacency spectrum of G = 
, where i = 2 to l, j = 2 to p, k = 2 to n, s = 2 to m, t = 1, 2, 3, 4. Also, the entries in the first row are the eigenvalues with multiplicity written below, and x t 's are the roots of the polynomial ((x − r 1 ) (x − r 4 ) − 2 pr 1 ) ((x − r 2 ) (x − r 3 ) − 2 r 2 l) − nm (x − r 3 ) (x − r 4 ) .
Spectra of (G
In this section we just give the spectrum of ( where i = 2 to l, j = 2 to p, k = 2 to n, s = 2 to m, t = 1, 2, 3, 4. Also, the entries in the first row are the eigenvalues with multiplicity written below, and x t 's are the roots of the polynomial ((x − r 2 ) (x − r 3 ) − l) (x − r 1 ) (x − r 4 ) − pr 1 2 − nm(x − r 3 )(x − r 4 ).
